Chemical and Materials. Ethylene glycol (EG, J. T. Baker), silver nitrate (AgNO 3 , SigmaAldrich), polyvinylpyrrolidone (PVP, Aldrich, Mw≈55,000), hydrochloric acid (HCl, Fisher, 37.5%), hexadecyltrimethylammonium bromide (CTAB, Sigma), sodium chloride (NaCl, Sigma-Aldrich), tetrachloroauric(III) acid (HAuCl 4 , Aldrich), 4-aminothiophenol (ATP, Aldrich), L-ascorbic acid (AA, Sigma), and sodium hydroxide (NaOH, Sigma-Aldrich) were used as received. 18.2 MΩ•cm deionized water (DI-H 2 O) was used in all experiments.
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Synthesis of Ag nanocubes (NCs).
Silver NCs (70 nm in edge length) were synthesized by a modified polyol process. S1 In a typical synthesis, 10 ml EG was added into a 50 mL flask and heated under magnetic stirring at 140 °C for 1 hour. 2.1 mL of 3 mM HCl in EG was quickly injected into the flask using pipette. After 10 min, 6 mL of 94 mM AgNO 3 in EG and 6 mL of 147 mM PVP in EG were simultaneously injected into the reaction mixture using a twochannel syringe pump at a rate of 0.6 mL/min. This reaction mixture was allowed to react for around 24-36 hours at a temperature of 140 °C with constant stirring. Subsequently, the reaction was quenched by removing from the oil bath to an ice-water bath. The product was mixed with equal-volume acetone and centrifuged, following by washing with water for five times to remove excess PVP. The resultant NCs were dispersed in 20 mL of water in a vial that was wrapped with aluminum foil and stored in a dark cabinet for further use.
Synthesis of single-shelled Au/Ag hollow nanoboxes. Au/Ag hollow boxes were synthesized via galvanic replacement reaction (GRR). S2 Typically, 0.5 mL aqueous dispersion of Ag nanocubes (the concentration of Ag was 13.8 mM based on ICP-MS measurement) was added to 14.5 mL of 20 mM PVP solution in a 50 mL flask. The flask was then heated in an oil bath at 100 °C for 10 minutes. 2.3 mL of 0.5 mM HAuCl 4 solution was injected into the reaction mixture using a syringe pump at a rate of 0.3 mL/min. The reaction mixture was continually stirred and heated at 100 °C for 10 mins before it was stopped and cooled down at room temperature. The solution was then transferred into a 20-mL vial. Figure S4 . Representative particle concentration profile of double-shelled Au/Ag nanoboxes with 1.2-nm gap. The total particle concentration was obtained by integrating the curve over all sizes.
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